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Introduction
Climate change has raised public concern about the consequences of resource use, energy
consumption, waste management, and other environmental issues (Freidenfelds et al. 2018). As
climate change continues to be an increasing threat, many communities are searching for ways to
become more sustainable. One way of promoting sustainability is through decreasing energy
consumption, especially since the power sector is the highest-emitting sector, accounting for
roughly 40 percent of annual greenhouse gas emissions to the atmosphere (Hawken 2017). One
of the places to look when trying to reduce energy consumption is higher education institutions,
which are large consumers within communities because of the high density of occupants and
intensified use of energy needed to meet the demand of campus functions (Gasparovic 2016).
However, colleges and universities around the world also can promote sustainable living within
communities. Colleges are uniquely positioned to address sustainability challenges by offering
courses, clubs, activities, and other opportunities to help integrate sustainability into campus
culture (Urbanski 2018). Additionally, college campuses often influence culture and change in
surrounding communities, and can enforce change and deploy resources quickly because
campuses are highly controlled and structured environments (Environment America 2017).
Higher education institutions are the places where future leaders are made and should focus on
providing awareness about environmental issues, which can prepare students to tackle current
global issues and help them make informed and educated decisions (Freidenfelds et al. 2018).
More than eighty percent of energy consumption at universities is from campus buildings
alone, but campuses can significantly decrease this amount by improving energy efficiency
(Environment America 2017). Reducing energy consumption is essential for improving campus
sustainability and can be accomplished by increasing efficiency of existing infrastructure, as
many of the opportunities to make campuses more sustainable lie in improving older, inefficient
buildings (Faghihi et al. 2015). This research is focused on how Augustana College can reduce
its environmental impact through changes in energy consumption. In order to reduce energy use
and improve efficiency at Augustana College, it is essential to understand current patterns of
energy consumption in on-campus buildings. This was done by assessing the energy efficiency
of student housing at Augustana. The goal of this research was to identify areas for promoting
sustainability through improvements in energy efficiency, and to provide suggestions for
improvement methods.
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Study Area

Figure 1: Campus Map of Augustana College. All Augustana-Owned TLAs are in pink, and the ten audited TLAs are in yellow.
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This research focuses on student housing at Augustana College. Augustana College is
located in Rock Island, Illinois and has a student body of 2,600 (Augustana College-a, n.d.).
Established in 1860, Augustana’s campus encompasses 115 acres of land along the Mississippi
River (Augustana College-a, n.d.). Augustana is a very residential campus, with freshmen,
sophomores, and juniors all living on campus (Augustana College-a, n.d.). Student housing at
Augustana College consists of TLAs (transitional living areas), residence halls, and off-campus
housing. TLAs are on-campus homes and apartments that serve as transitional living spaces for
third-year students, while also fulfilling Augustana’s requirement for students to live on campus
for three years (Brolander 1985). There are over 50 TLAs that are located on campus at
Augustana College (Appendix A). Many of these TLAs are old, low-cost houses that have
significant upkeep and energy costs. The main reason Augustana implemented TLAs into student
housing was because there was an inadequate amount of dorm space in the residence halls to
keep up with the increasing student body, and buying houses in the neighborhood allowed for
expansion (Brolander 1985). This research assesses the energy consumption of these on-campus
residential buildings to identify potential campus sustainability opportunities.
This research involves collecting basic building information about Augustana’s student
residential buildings (such as construction year, functions, occupants, thermal performance,
energy use records, and floor area) to compare patterns of energy consumption between
buildings. Assessing energy consumption at higher education institutions, such as Augustana
College, will give more insight into patterns of energy consumption and efficiency at higher
education institutions. This research also investigated the types of management practices being
used to maintain residential buildings, as well as the measures being taken to promote energy
efficiency, energy conservation, and sustainable living at Augustana College.
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Research Objective
This research developed a better understanding of what energy practices currently exist at
Augustana, and what can still be improved. Accomplishing this goal involved collecting energy
use records and basic building information about Augustana’s residential buildings to compare
patterns of energy consumption between similar buildings. This project is focused on TLAs
specifically, which are older residential buildings on Augustana’s campus. The goal of this
research was to assess current energy efficiency in on-campus residential buildings to find
potential opportunities to promote energy savings and more sustainable practices at Augustana
College. The energy assessments conducted in Augustana TLAs provide a list of factors that
have been found to improve the energy performance of residential buildings on campus. This
information provides recommendations for Augustana that can be used towards improving
sustainability and energy efficiency on campus.
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Literature Review
Sustainable Development: What is it?
Buildings account for thirty-two percent of global energy use and nineteen percent of
greenhouse gas emissions (Hawken 2017). Sustainable development is one strategy used to
decrease environmental degradation and minimize the impacts on climate that result from energy
use in buildings. The main goal of sustainable development is to minimize environmental
impacts while enhancing quality of life for present and future generations (Ingrao et al. 2018).
Development planners have a few methods for promoting sustainability practices such as using
carbon calculators, environmental assessments, and alternative energy standards for buildings
and cities (Wheeler 2013).
Most of the attention paid to sustainable development is in new design construction, but it
is equally important to modify existing buildings to be more sustainable. (Hawken 2017). Old
buildings are replaced at a rate of one to three percent per year in the United States, which means
that most of the nation’s existing building stock will still be here fifteen to twenty years from
now (Hawken 2017). With most of these buildings being old and inefficient, increasing the
efficiency of existing infrastructure will be necessary to reduce energy consumption and
environmental impacts.
Implementing Sustainable Development on College Campuses:
Built environments are created and managed using excessive amounts of energy and
materials, which negatively impact the health of humans and the natural environment (Ingrao et
al. 2018). Higher education institutions are responsible for a considerable amount of the energy
and materials used within communities, and it has been suggested that this results from either the
high density of occupants or the intensive energy consumption needed to support the demand
being used by students, faculty, academic buildings, and other campus functions (Gasparovic
2016). One way of reducing campus energy use is to create more sustainable housing through
retrofitting. Retrofitting can extend the life of a building while both reducing energy
consumption and increasing its value (Hawken 2017). Retrofitting can be accomplished by
installing more efficient appliances, better insulation, upgraded management systems, and
improved heating and cooling equipment (Hawken 2017).
There are many examples of colleges across the U.S. that have been able to afford and
install sustainable features into campus buildings. One example is Colorado College, where the
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campus library was renovated to produce zero net carbon emissions (Urbanski 2018). Some of
the features being installed in sustainable buildings include energy efficient appliances, low-flow
water fixtures, LED light fixtures, high-performance insulation, green roofs, rain barrels,
convenient composting, and recycling spots (Williams 2015). Every year the Sierra Club ranks
colleges based on the sustainability opportunities they offer, and schools such as University of
Illinois (Urbana -Champaign) and the University of Dayton cracked the top-20 list by funding
various green projects, divesting from fossil fuels, and installing solar panels on their campuses
(O’Reilly 2019). Even small liberal arts colleges such as Luther College are leading
environmentalism at the national scale, with Luther ranked as the ninth most sustainable college
in the United States (Jensen 2019). As Luther College continues the transition to becoming
carbon-neutral and committing to renewable energy (Jensen 2019), the school is proving that
large institutions are not the only ones that can make a different through sustainability.
Reducing Consumption through Energy Efficiency:
Reducing energy consumption improves campus sustainability, and one way of reducing
consumption is by increasing the efficiency of existing infrastructure (Faghihi et al. 2015). Many
of the opportunities to make campuses more sustainable lie in improving older, built
infrastructure (Faghihi et al. 2015). Energy efficiency is a vital step in reducing energy
consumption, and involves decreasing the amount of energy that does not provide useful services
while increasing the efficiency of providing the same initial services (Faghihi et al. 2015).
Understanding current patterns of energy use in residential buildings is essential in planning how
to improve efficiency at Augustana College. Assessing energy efficiency in these buildings
includes collecting basic information about the selected buildings, including factors such as
construction year, functions, floor area, and thermal performance (Guan et al. 2016).
There are many quick fixes to improving efficiency, such as installing more efficient
appliances and adding green features to a building. However, these can have significant upfront
costs which prevents many schools from initially investing in energy-saving programs. In
general, limited funds are a significant barrier for campuses in planning sustainability
improvement programs, but one way to overcome this is by using sustainability programs as a
funding source for additional improvements (Faghihi et al. 2015). Energy-saving projects reduce
the amount of energy consumed, therefore resulting in savings from reduced energy costs that
can then be used towards further energy improvements (Faghihi et al. 2015). Implementing
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energy-saving projects on campus would not only have environmental benefits but would also
result in energy and cost savings for Augustana.
Reducing Consumption through Energy Conservation:
An affordable way to reduce energy consumption is through behavioral changes that
drive energy conservation by users. Behavioral changes can be promoted through campuses that
support environmental stewardship, and this increase in awareness can lead students to act within
their own lives to be more conscious of their environmental impact (Dunkel 2009). Many people
lack the motivation to change their behaviors and need incentives to reduce their energy
consumption. Smart thermostats and sensors are persuasive systems that help change behavior
through social influence, while also providing feedback to students about their electricity usage
which can then be used to find patterns in energy consumption (Emeakaroha et al. 2012). Studies
have found that students who have used a smart sensor had more than a thirty percent reduction
in electricity usage when feedback systems were combined with education, awareness, incentive,
and motivation to empower students to make behavioral changes (Emeakaroha et al. 2012).
Another way to reduce energy consumption is by reducing the operational energy of a
building. The life cycle energy of a building includes two types: the embodied energy (accounts
for 10–30 percent) and the operational energy (accounts for 70–90 percent) (Ingrao et al. 2018).
Operational energy is associated with inside environment factors such as heating, cooling,
lighting, appliances, and is the type of energy that has the potential to be reduced solely through
behavioral changes (Ingrao et al. 2018). This means that 70–90 percent of energy consumption in
buildings is coming from factors in which people already have control. Augustana and other
colleges around the world have the opportunity to educate students about the environmental
consequences of their choices and about how students can change their current habits.
Creating more environmentally-friendly campuses can also reduce environmental impact
and raise environmental awareness in communities (Freidenfelds et al. 2018). Colleges can raise
environmental awareness and promote sustainability on campuses through classes and cocurricular activities that deepen and apply an understanding of sustainability principles (Urbanski
2018). This integrates sustainability into the campus culture, which can promote further
sustainable improvements. Developing campus plans to conserve energy and resources at
Augustana would result in reduced energy costs, wastes, greenhouse gas emissions, pollutants,
and other environmental impacts associated with the energy consumption of buildings. Investing
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in more sustainable housing would not only have environmental benefits but would also generate
financial savings and increase the value of buildings at Augustana College.
Implementing Change at Augustana College:
Energy efficiency is not the only thing that must change for Augustana to become more
sustainable, and it has been shown that behavioral changes and technological advances are also
needed to reach the desired outcome (Barkenbus 2006). Changing behavior is one of the biggest
barriers against reducing energy consumption, but by providing students with more feedback
about their energy usage they can become more environmentally conscious. In one study
conducted at the University of Kent, students living in dormitories were updated about their
individual electricity usage by using smart electric sensors. Students received frequent updates
about their consumption throughout the week, and after two weeks they found a 32 percent
reduction in electricity across all dormitories (Emeakaroha 2012).
At Augustana, TLA residents receive no feedback about their energy usage while living
in TLAs. Providing more feedback can motivate and empower students to evaluate their
electricity usage to make changes within their lives to reduce energy consumption.
Implementing some kind of feedback system at Augustana has the potential to reduce energy
consumption and produce energy savings for the college solely through behavioral changes.
Energy data from on campus buildings can be assessed to identify opportunities to improve
sustainability, and feedback systems are just one way of collecting information about
consumption habits. Knowledge about the current energy performance of TLA buildings can be
used to evaluate the efficiency of existing energy features and further contribute to improving
sustainability on campus.
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Methodology
The methodology for this research includes data analysis and energy assessment
comparisons between TLA buildings at Augustana College. The energy-use data for Augustana’s
campus was collected from two sources: electricity and gas records from MidAmerican utility
company, and electricity and gas records from Augustana’s Business and Facilities Services
offices. Both sources provide data records on individual home energy use per month. This data
was analyzed to identify trends of overall highest consumers, highest per-person consumers, and
overall increasing or decreasing consumption in each TLA.
The TLAs are not all equal in occupancy, so information had to be collected on how
many people live in each house. Through the process of understanding both annual and per
person consumption patterns, TLAs for this study were selected based on the highest and lowest
recorded energy usage (Appendix B). Assessing a variety of the highest and lowest consuming
houses gave insight into which building characteristics were present in both efficient and
inefficient homes. The residents from the top eight and lowest eight consuming housing were
contacted about conducting energy audits in their homes. Some of the residents declined the
offer, and two of the homes could not be fully audited due to accessibility reasons. However, ten
TLAs were still able to be audited: five high-consuming TLAs and five low-consuming TLAs.
Comparing energy data between these ten selected TLAs is a central focus of this research
because it explores characteristics that might make some of the TLAs more efficient than others.
The energy audits were completed by MidAmerican utility company, which is an external
agency that provides energy to Augustana College. With the help of Augustana faculty and
representatives from MidAmerican, on-site energy audits were completed in ten houses on
September 24th of 2019. The process of auditing the TLAs started with collecting basic building
information about the residential buildings on campus (Table 1) to compare similarities and
differences in patterns of energy consumption between buildings. This was done by assessing the
condition and age of all the appliances, materials, and other functions of each house. The other
recorded parameters were related to the insulation and efficiency ratings in each TLA. All the
data was recorded in spreadsheets and explained verbally.
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Table 1: Example of Basic Building Information Collected for Energy Audits

Building Characteristics

Heimdall House

International House

Occupants

3

11

Construction Year

1910

1915

Square Feet

848

1354

Building Type

Previous residential home

Previous residential home

Appliances (each appliance
has its own efficiency rating)

Furnace, air conditioner,
traditional water heater. Has
LED lightbulbs

Boiler, no air conditioner,
traditional water heater

Thermal Performance
No insulation in attic,
(includes insulation rating and foundation, sidewall, or band
insulation type)
joist.

Some insulation in attic and
sidewall (under the
recommended amount though),
no foundation insulation.

Through an intensive literature search, the best management practices for reducing
energy consumption in older residential homes were identified. The most common
recommendations for improving energy performance include adding or improving insulation,
sealing air leaks, replacing heating and cooling equipment older than ten years old, and installing
energy efficient models of lighting and appliances (Home Performance with Energy Star 2011).
Best management practices also include installing more efficient models of refrigerators,
dishwashers, clothes washers, home electronics, and light fixtures (Home Performance with
Energy Star 2011). With this information in mind, energy audits were conducted in each of the
selected TLAs. To pinpoint any problem areas, a productive energy audit should assess several
elements in each building including appliances, home electronics, insulation and air sealing,
lighting, space heating, water heating/cooling, and windows and doors (Adamovica 2016).
Assessing these elements helped identify common characteristics that determine what
management practices work best, as well as highlight what Augustana’s campus still needs to
improve upon.
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Results
Energy Trends Across All Augustana-Owned TLAs:
After analyzing the energy records of every TLA, the general trend observed in all the
Augustana-owned TLAs is that electricity consumption has increased every year from 2015 to
2019 (Figure 2). The energy records show a steady increase of electricity being used, which was
calculated by adding up the total electricity consumption of every TLA throughout the recorded
five years and then averaging that amount per year.

Figure 2: Average annual electricity consumption across all TLA buildings at Augustana College

The same method was used to analyze gas consumption across all Augustana-owned TLAs, and
it was found that gas consumption has increased every year from 2016 to 2019 (Figure 3). The
winter of 2014-2015 brought record cold temperatures to the Midwest, which could explain why
in 2015 there was an increase in gas being used to power heaters and water heaters in the TLAs
(NOAA National Centers for Environmental Information 2016).
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Figure 3: Average annual gas consumption across all TLA buildings at Augustana College

Energy Trends of the 10 Audited TLAs:
In the ten audited TLAs, energy records show that the average electricity consumption of
these houses has increased every year since 2015 (Figure 4). The energy records show that the
average gas consumption in these TLAs has also increased every year since 2015 (Figure 5). The
black dotted line in Figures 4 and 5 represent the average electricity trends over the past five
years.
The results of the data analysis helped in deciding which TLAs to audit. Based on past
trends in energy consumption, ten TLAs were selected as being either a high-consuming or
efficient user of gas or electricity (Appendix B). TLAs such as Heimdall were high consumers of
both electricity and gas, while some TLAs such as Local Culture were high consumers of one
category (electricity) but not the other (gas) (Figures 4 and 5). This is where the audits play an
important role in this process. The information obtained from the audits about existing efficiency
ratings (of both electricity and gas) was then used to determine what best practices were already
in place at Augustana.
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Figure 4: Annual electricity consumption of the audited TLAs (The black dotted line represents the average
consumption of electricity in these houses over five years).

Figure 5: Annual gas consumption of the audited TLAs (The black dotted line represents the average consumption of
gas in these houses over five years).
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The individual audits focused on three categories including insulation, the efficiency of
heating and cooling systems, and other energy-using appliances. The TLAs were found to have
relatively similar appliances across all the audited buildings, so changes in the efficiency of each
TLA were mostly influenced by differences in insulation, heating, and cooling. These
assessments specifically compared the efficiency of insulation and heating/cooling systems to
pinpoint where differences in efficiency were coming from. Insulation is rated by its R-Value
(resistance value), in which higher R-values correspond to more effective insulation
(MidAmerican Energy n.d.). Heating and cooling systems are rated by their efficiency
percentages, which are determined by examining the site, age, and type of system.

Table 2: Efficiency Ratings of the TLA Heating/Cooling Systems (with ‘NA’ meaning there was no air conditioner)

Efficiency

Existing

Existing

Existing Water

Age of Water

Rating of HVAC

Heating

Age of Heating

Cooling

Age of Cooling

Heating

Heating

Systems

Efficiency

System

Efficiency

System

Efficiency

System

Asgard

80%

1999

NA

NA

65%

2014

Local Culture

90%

2017

13

2019

64%

2014

Vidar

80%

2002

10

2008

64%

2014

Erfara

80%

2017

10

2001

No Data

2006

Skadi

90%

2006

10

2006

68%

2019

Zander

80%

2007

NA

NA

60%

2000

Heimdall

90%

2008

10

2008

67%

2016

Tredway

80%

1991

12

1996

68%

2019

Swedenborg

80%

2007

NA

NA

60%

2000

International

80%

2009

NA

NA

64%

2009

After conducting the audits, it was found that TLAs with heating systems installed after
the year 2008 were more likely to have higher efficiency ratings (Table 2). Additionally, TLAs
with water heaters installed after 2014 recorded the most efficient ratings. (Table 2). Every TLA
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that was audited fell short of the recommended R-values in at least half of the categories for
insulation (Table 3). Every audited TLA had inadequate attic insulation, and all but one of the
TLAs had inadequate foundation insulation (Table 3). The TLAs with the lowest R-values (least
efficient insulation) had some of the highest recorded gas consumption. Most of the selected
TLAs had LED light bulbs installed recently, so some of the electricity savings from 2019 can be
attributed to the installment of more efficient lighting.

Table 3: Efficiency Ratings of TLA Insulation (where ranked R-values represent the effectiveness of insulation)

Insulation Rating
of TLAs (ratings

Rim/Band Rim/Band
Attic

Attic

Foundation Foundation

based on tested R- Existing Desired Existing R- Desired RValues)

R-Value R-Value

Joist

Joist

Existing

Desired

Sidewall

Sidewall

Existing R- Desired R-

Value

Value

R-Value

R-Value

Value

Value

Asgard

R-12

R-49

R-0

R-11

R-0

R-19

R-11

R-11

Local Culture

R-8

R-49

R-0

R-11

R-19

R-19

R-11

R-11

Vidar

R-3

R-49

R-8

R-11

R-0

R-19

R-11

R-11

Erfara

R-0

R-49

R-0

R-11

R-0

R-19

R-11

R-11

Skadi

R-19

R-49

R-0

R-11

R-19

R-19

R-0

R-11

Zander

R-0

R-49

R-0

R-11

R-0

R-19

R-0

R-11

Heimdall

R-0

R-49

R-0

R-11

R-0

R-19

R-0

R-11

Tredway

R-0

R-49

R-0

R-11

R-0

R-19

R-0

R-11

Swedenborg

R-3

R-49

R-0

R-11

R-0

R-19

R-0

R-11

International

R-10

R-49

R-0

R-11

R-19

R-19

R-11

R-11
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Discussion
The observations made from TLA inspections and the analysis of TLA energy records
provide a list of factors that have been found to improve performance and energy efficiency in
the TLA buildings. Characteristics that were more likely to be found in a high-consuming,
inefficient TLA home included: poor insulation, old heating and cooling systems, air leaks in the
basement or attic walls, panel doors, incandescent light bulbs, fireplaces, key-handled door
locks, whole-house fans, and having thermostats in the basement. Characteristics that were found
in the more efficient TLAs included: solid-core doors, insulated band joist, faucet aerators, lowflow showerheads, LED and fluorescent light bulbs, insulated crawl spaces and walls, pipe wrap
for water heater pipes, and having more effective insulation in the walls or attic.
The recommendations for TLAs are guided by professional standards from the
MidAmerican utility company, as well as from literature surrounding the best management
practices of how to reduce energy consumption in residential homes. A large list of
recommendations was provided by the MidAmerican representatives that completed the audits.
Some of the recommendations for improving efficiency within the TLAs include: installing
weather stripping on windows and doors, using smart power strips, installing low-flow shower
heads and faucet aerators, filling crawl spaces or attic staircases with insulation, dense-packing
underneath flood boards, using expanding polyurethane foam spray to insulate band joists, and
cleaning and tuning the heating and cooling systems in each home. It is also recommended that
thermostats should be placed on the main floor, where there is less fluctuation of air and
temperature. Some of the thermostats in the TLAs were placed in the basement or in locked
rooms with the intention of preventing students from tampering with them. However, this leads
to a more inaccurate reading of temperature which could mean that these houses are being
overheated or overcooled.
The audit results supported the literature stating that best management practices for
improving energy efficiency should include improving insulation, sealing air leaks, replacing
heating and cooling equipment older than ten years old, and installing more efficient lighting and
appliances. The audits show that houses with older heating and cooling appliances resulted in
higher energy consumption than houses with newer appliances. Replacing old equipment is an
important step towards improving efficiency (Barkenbus 2006). Less energy is needed to service
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newer appliances, and this is because there has been an increasing demand for manufacturers to
meet more ambitious efficiency standards over recent decades (Barkenbus 2006).
Climate change will bring on more changes than just warming, and scientists expect that
the continent of North America will experience harsher winters in years to come (Gibbens 2019).
As winters become more extreme and unpredictable, gas consumption will increase as demand
for heating/water heating systems increases. The record setting cold temperatures in 2019
resulted in a sharp increase in energy consumption in the TLAs (especially gas), and extreme
weather events like this are expected to occur even more frequently (Gibbens 2019). Augustana
could reduce the amount of energy being used to provide heat in all of the TLAs by improving
the energy efficiency of each home. The audits revealed that the payback period for installing
more efficient insulation in the TLAs would be as little as two years for some, and five years on
average across all the audited TLAs (Appendix C). As climate change causes hot spells to
become more intense (Stylianou 2019), electricity demand can also expect to increase due to air
conditioners and fans running more often. More extreme temperatures are just one of the many
reasons that Augustana College should consider implementing more efficient energy use
strategies on campus.
The findings from this research indicate that there are many options for increasing energy
efficiency in the TLAs, and opportunities for improving sustainability at Augustana are already
present but need to be acted upon. For example, if Augustana put an average of $665 into
renovating the insulation in each of the ten audited TLA buildings, the school could save as
much as $3,441 per year on energy usage in these houses (Appendix C). It is important to note
that these annual savings would be repeated over multiple years. These savings represent just one
of the improvements that could be made, and the estimated savings also only account for the ten
TLAs audited in this study. The potential energy savings add up to much more if improvements
were to be made in all 50+ of the Augustana-owned TLAs. The initial upfront cost might be a
significant barrier towards implementing improvements in these homes, but with an average
payback period of just five years the school could see significant energy savings for decades to
come if they were to begin renovations in the TLAs.
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Conclusion
Through the assessment of energy data records, inspection of TLAs, and comparison of
building management practices, a list of factors was developed of what characteristics have been
found to improve energy efficiency in residential homes. There are possible limitations to this
research, such as human error and not having access to some of the appliances or thermostats.
However, the efficiency of each house was still effectively predicted with the extent of data
collected from both the individual home audits and existing energy records. The observations
from these audits were used to identify areas for improvement, and to identify building
characteristics that have been found in both efficient and inefficient campus homes. Acting on
these results can promote sustainability because efficiency and conservation measures save
significant amounts of energy and money that can then be directed towards further sustainability
improvements (Ingrao et al. 2018).
Student housing is only one aspect of campus sustainability, and there is still much more
research that can be done about reducing consumption in academic buildings, libraries, dining
halls, and other campus functions. Although the campus energy audits were limited in number,
there are plenty of opportunities for follow up research on topics surrounding energy
consumption, campus sustainability, and home energy improvements. Hopefully the results from
this study can be used in the future to make recommendations for reducing energy consumption,
promote sustainability action on campuses, and to make Augustana’s campus more energy
efficient and sustainable.
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APPENDIX A: List of Augustana TLAs
This includes a list of TLAs from Augustana’s website (Augustana College-b)

Unit

Configuration

Address

Andeberg 2

single

738 34th St.

Andeberg 4

single

738 34th St.

Andeberg 5

single

738 34th St.

Andeberg 6

single

738 34th St.

Bellman B

single

602 39th St.

House on the Hill 2

single

3052 10th Ave.

Andeberg 1

Double

738 34th St.

Andeberg 3

Double

738 34th St.

Bellman A

2 singles

602 39th St.

House on the Hill 3

Double

3052 10th Ave.

House on the Hill 4

Double

3052 10th Ave.

House on the Hill 5

Double

3052 10th Ave.

Flats 102

2 singles

1112 37th St.

Flats 103

2 singles

1112 37th St.

Flats 104

2 singles

1112 37th St.

Flats 202

2 singles

1112 37th St.

Flats 203

2 singles

1112 37th St.

Flats 204

2 singles

1112 37th St.

Flats 302

2 singles

1112 37th St.

Flats 303

2 singles

1112 37th St.

Flats 304

2 singles

1112 37th St.

Karsten

2 singles

1119 35th St.
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Loki A

2 singles

3233 10th Ave.

Loki B

2 singles

3233 10th Ave.

Martinson A

2 singles

800 34th St.

Martinson B

2 singles

800 34th St.

Roslin A

Double

618 39th St.

Roslin B

2 singles

618 1/2 39th St.

Swendenborg

2 singles

3443 7th Ave.

Tyr

Double

1111 37th St.

Wicksell

2 singles

1120 32nd St.

Flats 101

3 singles

1112 37th St.

Flats 105

3 singles

1112 37th St.

Flats 201

3 singles

1112 37th St.

Flats 205

3 singles

1112 37th St.

Flats 301

3 singles

1112 37th St.

Flats 305

3 singles

1112 37th St.

Ansvar

1 double, 1 single

3054 9th Ave.

Asgard

3 singles

742 34th St.

Austin

3 singles

610 39th St.

Baldur

1 double, 1 single

3410 9 1/2 Ave.

Bergman

3 singles

929 32nd St.

Branting

3 singles

3429 7th Ave.

Bremer A

1 double, 1 single

3801 8th Ave.

Heimdall

3 singles

731 34th St.

Idun

3 singles

3233 8th Ave.

Jansson

3 singles

1116 35th St.

Lindgren A

3 singles

1206 35th St.
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Lindgren B

3 singles

1204 35th St.

Local Culture House

3 singles

1118 35th St.

Milles

1 double, 1 single

1113 35th St.

Sanning

1 double, 1 single

3048 9th Ave.

Sif

3 singles

3407 6th Ave.

Thor

3 singles

816 34th St.

Vidar

1 double, 1 single

1200 32nd St.

Zorn

3 singles

3051 10th Ave.

Swanson 27

4 singles

1010 38th St.

Swanson 28

4 singles

1010 38th St.

Swanson 123

4 singles

1010 38th St.

Swanson 124

4 singles

1010 38th St.

Swanson 126

4 singles

1010 38th St.

Swanson 128

4 singles

1010 38th St.

Swanson 223

4 singles

1010 38th St.

Swanson 224

4 singles

1010 38th St.

Swanson 226

4 singles

1010 38th St.

Swanson 228

4 singles

1010 38th St.

Swanson 323

4 singles

1010 38th St.

Swanson 324

4 singles

1010 38th St.

Swanson 326

4 singles

1010 38th St.

Swanson 328

4 singles

1010 38th St.

Celsius

4 singles

808 34th St.

Delling

2 doubles

721 34th St.

Freya

1 double, 2 singles

3235 8th Ave.

Gustav

4 singles

608 39th St.
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Moberg

4 singles

3336 7th Ave.

Nobel

4 singles

812 34th St.

Skadi

4 singles

3437 7th Ave.

Parkander North A

4 singles

3605 11th Ave.

Parkander North B

4 singles

3605 11th Ave.

Parkander North C

4 singles

3605 11th Ave.

Parkander North D

4 singles

3605 11th Ave.

Parkander North E

4 singles

3605 11th Ave.

Parkander North F

4 singles

3605 11th Ave.

Parkander North G

4 singles

3605 11th Ave.

Parkander South A

4 singles

3601 11th Ave.

Parkander South B

4 singles

3601 11th Ave.

Parkander South C

4 singles

3601 11th Ave.

Parkander South D

4 singles

3601 11th Ave.

Parkander South E

4 singles

3601 11th Ave.

Parkander South F

4 singles

3601 11th Ave.

Parkander South G

4 singles

3601 11th Ave.

Naeseth 1A

4 singles

3311 13th Ave.

Naeseth 1B

4 singles

3311 13th Ave.
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Naeseth 1C

4 singles

3311 13th Ave.

Naeseth 1D

4 singles

3311 13th Ave.

Naeseth 2A

4 singles

3311 13th Ave.

Naeseth 2B

4 singles

3311 13th Ave.

Naeseth 2C

4 singles

3311 13th Ave.

Naeseth 2D

4 singles

3311 13th Ave.

Naeseth 3A

1 double, 2 singles

3311 13th Ave.

Naeseth 3B

4 singles

3311 13th Ave.

Naeseth 3C

4 singles

3311 13th Ave.

Naeseth 3D

4 singles

3311 13th Ave.

Naeseth 4A

4 singles

3311 13th Ave.

Naeseth 4B

4 singles

3311 13th Ave.

Naeseth 4C

4 singles

3311 13th Ave.

Naeseth 4D

4 singles

3311 13th Ave.

Naeseth 5A

4 singles

3311 13th Ave.

Naeseth 5B

4 singles

3311 13th Ave.

Naeseth 5C

4 singles

3311 13th Ave.

Naeseth 5D

4 singles

3311 13th Ave.

Arbaugh 6A

4 singles

1200 35th St.
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Arbaugh 6B

4 singles

1200 35th St.

Arbaugh 6C

4 singles

1200 35th St.

Arbaugh 6D

4 singles

1200 35th St.

Arbaugh 7A

4 singles

1200 35th St.

Arbaugh 7B

4 singles

1200 35th St.

Arbaugh 7C

4 singles

1200 35th St.

Arbaugh 7D

4 singles

1200 35th St.

Arbaugh 8A

4 singles

1200 35th St.

Arbaugh 8B

4 singles

1200 35th St.

Arbaugh 8C

4 singles

1200 35th St.

Arbaugh 8D

4 singles

1200 35th St.

Arbaugh 9A

4 singles

1200 35th St.

Arbaugh 9B

4 singles

1200 35th St.

Arbaugh 9C

4 singles

1200 35th St.

Arbaugh 9D

4 singles

1200 35th St.

Bartholomew 100

2 doubles

940 35th St.

Bartholomew 200

2 doubles

940 35th St.

Bartholomew 300

2 doubles

940 35th St.

Bartholomew 400

2 doubles

940 35th St.

Anderson 500

2 doubles

932 35th St.

Anderson 600

2 doubles

932 35th St.

Anderson 700

2 doubles

932 35th St.

Anderson 800

2 doubles

932 35th St.

Swanson 29

5 singles

1010 38th St.

Swanson 129

5 singles

1010 38th St.

Swanson 229

5 singles

1010 38th St.

Swanson 329

5 singles

1010 38th St.
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Bremer B

2 doubles, 1 single

727 38th St.

Erfara

2 doubles, 1 single

3052 9th Ave.

Hansen

5 singles

731 34th St.

Lundholm

1 double, 3 singles

753 34th St.

Oden

5 singles

921 34th St.

Zander

5 singles

3203 10th Ave.

Swanson 30

6 singles

1010 38th St.

Swanson 125

6 singles

1010 38th St.

Swanson 127

6 singles

1010 38th St.

Swanson 130

6 singles

1010 38th St.

Swanson 225

6 singles

1010 38th St.

Swanson 227

6 singles

1010 38th St.

Swanson 230

6 singles

1010 38th St.

Swanson 325

6 singles

1010 38th St.

Swanson 327

6 singles

1010 38th St.

Swanson 330

6 singles

1010 38th St.

Levander

2 doubles, two singles

750 35th St.

Tredway

1 triple, 1 double, 1 single

3244 9th Ave.

Lutheran

2 triples, 1 single

3400 7th Ave.

Bostad

8 singles

727 34th St.

Forseti

1 triple, 5 singles

1126 35th St.

Ryden

2 doubles, 4 singles

3400 10th Ave.

Viking

1 triple, 1 double, 4 singles

730 34th St.
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APPENDIX B: Recorded Energy Consumption of the Selected TLAs from years 2015 to 2019
(ranked by annual per-person consumption trends)

TLA

Average Annual Per Person Consumption
of Electricity (kWh)
Local Culture
3,904
Heimdall
2,722
Swedenborg
2,373
Vidar
2,293
Skadi
1,871
Asgard
1,816
Erfara
1,217
Zander
1,025
International
818
Tredway
662

Average Annual Consumption
of Electricity (kWh)
11,713
8,166
4,746
6,878
7,484
5,450
6,084
5,126
8,996
3,971

TLA

Average Annual Consumption
of Gas (Therms)
1,680
1,632
939
2,264
2,296
3,764
719
831
1,021
203

Average Annual Per Person Consumption
of Gas (Therms)
Asgard
560
Heimdall
544
Swedenborg
469
Zander
453
Tredway
383
International
342
Vidar
240
Skadi
208
Erfara
204
Local Culture
68
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APPENDIX C: Costs, Savings, and Payback Period for Installing Insulation in the TLAs
TLA

Estimated Cost of
Insulation (after rebates)

Payback Years (after
rebate)

Estimated Annual Savings
from installing insulation

Attic: $469
Foundation: $537
Local Culture Rim/band joist: $60

Attic: 6.6
Foundation: 6.8
Rim/band joist: 4.4

Attic: $70
Foundation: $78
Rim/band joist: $13

Heimdall

Foundation: $672
Rim/band joist: $75
Sidewall: $504

Foundation: 6.8
Rim/band joist: 4.4
Sidewall: 3.7

Foundation: $98
Rim/band joist: $17
Sidewall: $137

Swedenborg

Attic: $732
Foundation: $632
Rim/band joist: $70
Sidewall: $474

Attic: 2.2
Foundation: 6.1
Rim/band joist: 4.4
Sidewall: 3.2

Attic: $331
Foundation: $103
Rim/band joist: $16
Sidewall: $145

Vidar

Attic: $772
Foundation: $649
Rim/band joist: $72

Attic: 2.2
Foundation: 6.1
Rim/band joist: 4.4

Attic: $350
Foundation: $106
Rim/band joist: $16

Skadi

Attic: $561
Foundation: $694
Sidewall: $1082

Attic: 15.7
Foundation: 6.8
Sidewall: 3.8

Attic: $35
Foundation: $101
Sidewall: $284

Asgard

Attic: $538
Foundation: $672
Rim/band joist: $70

Attic: 8.8
Foundation: 6.1
Rim/band joist: 4.4

Attic: $61
Foundation: $110
Rim/band joist: $16

Erfara

Foundation: $716
Rim/band joist: $80

Foundation: 6.1
Rim/band joist: 4.4

Foundation: $117
Rim/band joist: $18

Zander

Foundation: $828
Sidewall: $1485

Foundation: 6.1
Rim/band joist: 3.9

Foundation: $135
Rim/band joist: $382

International

Attic: $1112
Foundation: $985

Attic: 7.7
Foundation: 6.1

Attic: $143
Foundation: $161

Tredway

Foundation: $672
Rim/band joist: $75
Sidewall: $882

Foundation: 6.1
Rim/band joist: 4.4
Sidewall: 3.2

Foundation: $110
Rim/band joist: $17
Sidewall: $271
Total Cost Savings: $3,441
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